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(57) Abstract 

5-Thia-co-substitutcd phenyl-prostaglandin E derivatives represented by general formula (I) wherein each symbol is as defined in the 
specification. Because of being capable of bonding strongly to PEG 2 receptors (in particular, the subtype EP 4 ), the compounds represented by 
general formula (I) are expected as useful in preventing and/or treating immunologic diseases, asthma, bone dysplasia, nerve cell death, lung 
failure, hepatopathy, acute hepatitis, nephritis, renal insufficiency, hypertension, myocardial is "it yst mic inflammatory syndrome, 
ambustion pain, sepsis, hemophagous syndrome, macrophage activation syndrome, Still disease, Kawasaki disease, burn, systemic 
granulomatosis, ulcerative colitis, Crohn's disease, hypercytokinemia at dialysis, multiple organ failure, shock, etc. Moreover, these 
compounds participate in sleep disorders and platelet aggregation and, therefore, are expected as useful in preventing/treating these diseases. 
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15 MM 

7°P7^^7>7>E 2 (PGE 2 £B§fBT5o ) tt, 77+H>^X^r 
-H©^©^M#J£ LT^btlT^0> ^-©f^fflti, IIM^ffl, i^K 

20 ifi¥©w^©^"r, pge 2 s§#i:h ^n^nts&j©M& 07^-7^ 

£|JL-T4^£D, -tft^tt, EP P EP 2 , EP 3 , EP 4 £PfW?:hW3 
( Negishi M. et al, J. Lipid Mediators Cell Signaling, 12, 379-391 (1995) ) = 
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EP 4 Mft tnf-«i4« i l - i om^mmzm^Lx^ 
m mmmmmmm (als) , ^mmitm, ^x.-?v>mm, 

mm, ens, iaifeffi, ifMi, ^fitt 

io MS. M^jym^, 7^D7 7-«b». xr^ ;p (still) 
» ^n->i, Steffi 

IK h^H>te #HS§^£, ya^, ^cD^E©W43ck^/*fc« 

is -k (i) Tf^sns*58w^«»tt, ^o\m^y^^-Aznu^ 

T S 5 # , w II h < 7 x n ^ & 5 ft^r t) £ Hfr W t H 

20 ^bxi^fcotian. 

09*. tf, #0gBS 58-198466 ^tt, lfil/J^^M^ffl*#L,TV^, 

T^fc-S, HKiS (A) 
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-S^^/COOR 1 



} 2A 



,1A 



(A) 



(^4>, r 1 ^ 7km&?$.fcte&km%.i~i o<DT)\s*)vm&mt>v. 
R 2 \z,wmhL< mmm<Di%mm 1 ~ 1 o ©tj wps^iaifc b < 

«©@§©##I4^\ ifa/hfc&Jfcffl»ffl, Mffi^Jl^U mf£# 



20 s^M^bfc7x-^a§«Abfcft'&ti«, EP 4 c*rr5JB^igtt«^<, 
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5 (1) -$5£ 




4>, R 6 *5cfc^R 7 mfiiLLT, 7j<^^fcttC l-4 7MMgt)t, ) § 

10 R 2 «> **y, Ad^r>£7cteO-COR 8 S R 8 te, Cl~47^ 

3\>U, 7irj^fcfi7x^ (C1-47W) ^*t>-To ) £&frU 

L, 

15 R 5 te, KT0lTtiSnTl^7iz;H§gW : 
i ) 1-3I0CD 

C l~4 7MM+y-C 1~4 7», 

C2~4 7J^ZM+y-C 1~4 7M;K 

C 2 ~ 4 7;i/=^-;i/^x- C 1 ~ 4 7;Wk 
20 C 3~7y^D7JW+y-C 1~4 7JV+JK 

C3~7->7n7JW (Cl~47W^y) -C 1~47;WK 

7i"M^y-C 

7x-;i/-C l~4 7MM^->-C 1~47W, 
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Cl~4mJW-Cl~47W, 

c 2 ~ 4 7;i^r~;w i *f-- c i ~ 4 

C 2 ~ 4 7W^f^- C 1 - 4 7)V*)W 
C3-7y^D7Jl/Wt-C 1~4 7W, 
5 C3~7y^n7W (C1-4 7MJW) -C1-47W, 
7i-J^t-Cl-4 7W, 

ii) C 1 - 4 7J^M+y-C 1 - 4 TJWWs.fctf c 1 - 4 7;Wk 
C l~4 7MM^y-C l~4 7J^M3ii;c 1~4 7W^ 
10 v', 

C l~47Wt+y-C l~4 7JWW3J;tft: Kn^v, 

C l~4 7MM^y-C l~4 7;WP*s«t^APy>, 

C 1 - 4 7 t - C 1 - 4 7;^;^ ±l^C 1~4 7M;K 

C 1~4 7WJW-C l~4 7KJ^«ttfC l~4 7WM^y, 

15 c i-4 7;u^ju5 1 ^-c i~4 7;wi^J;r7h Fnt-x 
C l~4 7Mm-C l~4 7J^WJ;r5Any>, 
m) AD7;i^;k SfctttFn+y-ci~47m S&ll 
iv) Cl-47WM?l'tFn^y; 

20 fcflfU R 2 ^0-COR 8 ST'S§i^ 8 - 9 mt-Mffift ) 
T^$tl§5-5 : -7-a;-Myx-;l/-7"OX^^7>v>EliS^ ^ 
Uf+X h U >&&{fc£«gj, 

(2) ^nb©M7m 

(3) ^ft££W$$#£UT^WTS£I^IIIT5. 
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-JKiS (I) R 4a > R 4 \ R\ R\ R 8 ^i^R 5 ^, R^OCl' 

~4®7Mii'tii, ^^;k x^;k 7°at!;k y^^^^ftb©! 

(I) R 1 ^t)tCl~6CD7MJl'tH jWk x?\>k 

5 7°Pt°;i/. 7~^;k ^>^;k ^y^j;y':nb©sw^»§. 
-JRS (I) R 5 ^0C2-47J^-JVtH lfx;k 7°p^x;k 

(I) R 5 ^©c 2~4 7^-;i/ilt x^n;k 7°Pt?x;k 

10 (I) 4>> R 5 + OC 3-7 y^P7miil y^P7W;k 

yyoW, yyD^yfJk yynA^yJK y^nA^Stftt 

15 #TO«£&^Tte, ^m%\z.t^xwt>ftti&?\zun^ 

(;^tiks^t^tol> © ft 7 5 #J \z ie £ b t ^ § £ t * 

gfc>U ^£7c« X tt^tlb(D^t)3;fctti:-^6Tfcci:V^t&»T 0 

20 #Ja&\ 7;Wk y;k^x;k 7Jk+x;i/X, j;Mrk 

(E. Z, ->X, h^>7#) , ^i©$ffi^l:cfc5Ht# (R, 
S{*. a, 13 ft, X^>^7--, y777 1/^7-) , J^tt£WT5ft 
(D, L, d, 1#) , ^OYh^77^-«J;5®tt^ (its 
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(I) R 5 ^©7 x.-)V&(DWmmt, 3ft, 3ft£4ft©ffi^- 
£fr J; 3 ft £ 5 ft 0 !I^=b WW £ b V ^ 0 
-mft (I) 4». R 5 ^©7xnjH ? OS»tc^^T, 

i) «, 1, 2^fc«3fi<7)7;W^=lrv7;Wl/S^BtfebTV^^t 
5 S&fcU 

ii) Ki, 4>&< tfe liC7WM+y7MJHft, <J>fc<£t>H0© 

iii) fct, l{@fcL<tt2f@©;\P7>M^S/ttt7KetS^gmLTV^7;i/ 
10 ^JH^bl, 

iv) «, <ke< tfc ii©7j^ni^< tt> uao7j<ms©ii^^^ 
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-#5C (i) r*2tiz>*%m<k$mt. mwum^mt^m^m 

*U^JS (#U?A, ^-h'J^A^) ©it. 7;^U±S^JR (#JU>"?A, 
5 ^*>"7A#) ©Jft, 7>t~>7A:!i. &¥«£ift&$tt5*»75> (7 

x ^yx^y-ji^x yi^y^rsx hux (th'o^f 

10 ©&##tf6n5. 

[y^OT^h'J >&mt&mi 

-JRS (I) T?*sn5*58^ft:^tttt. a-, 8-«5lJttr-^n 
X^Xh'J>, *SWS£n&©ig-&'»£ffl^T, # 7 A V BS 50-3362 ^, 
52-31404 61-52146 *tH3*ffl#3B«©#fe£ffl t^S H 9 P 

15 TMrX h U >&8Kfc£«iK:gifc-r§ p7^X h U 

(a) HKS (I) *C^3n5{fc;£%0'5"£, R 1 ~ 6 7)V*)Vtt 
20 yTS^M, -T^fc-fe, (I a) 



tM&it)t. ) Tf^^ns^ttJi, HKa (n) 
ii 




OH 



(la) 
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(b) HRS (I) ^SttSffc^ft©^ R'«ITS5M, 
-fftfc>l3-fl£5£ (lb) 
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OH 
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t^xm^mmtmcM^mtDt, ) 




da) 



; 3 



OH 



t^<r(Dmmtmiitmi:-MM^mt)-r 0 ) 

10 V^T, 0~5 OrTfr&fcnS. 

z^mmm m%.&, xd?/-;k fh7tFn77> (thf) . 
m) ©**»tSfflViT, -i o~9 o'CTff^fcns. 

15 (c) -«!5£ (I) -r*Sn5^ft©"5^, R'^NR 6 R 7 ^5M, 

-T&fc^ -JKS (I c) 




OH 



T7K$n^»fb^tltt, HKjS (I b) 
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(lb) 



HNR 6 R 7 (IE) 

T^k $ n 5 f £ 7 5 F fcS* fctff - t H «t 0 M3aT 5 - £ iPV £ § . 

TSNkSJStt^^o, w^MMi (thf, mtt^u 

H17 5> (^^7 5/ bfU tUyX h'Jx7;i/75>#) © 
10 #£T£fcte##ftT, ffi£8J (1, 3-yy^u^yJWMy^5H 
(DCC) , l-X^-3- [3- (y/W$/) "JuMM 
y^F (EDO 3?) fcfflwr, 0-5 O^Tfr&frns. 
-jR5£ (Iff) TjS$n5ffc£*m&ftft£»T&5fr, ifctt^©^fe 

15 -IStC (II) T^$n^^tl^T©MJSX^l~MX@^5« 

t-Bu: t -y^)V&, 
20 E t : x7;uS, 
Ms : 

DMAP : y^W5/t"'JyX 
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n-Bu : J 

aibn:2, 2' -yytfx^y^n- hu;k 
Ts : p- h;i/x>x;^n^a, 

R2 -i . ;\py>0^, 
5 Ac : 

TMS : hUpWW>'j;i/So 
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fciSWT, W»«KtbTfflViS-jRS (IV) . (V) . (VI) , (XIV) > 
(XVI) (XXIII) T^$n5{k^«^ng#:MT»5*\ 

00* tf, 5$ (XIV) r^ti^t^W, R'-^THPT^iMIt 
J. Am. Chem. Soc, 9_S, 1490 (1971) KiBft^flTHS. 

T * tt«JET (3 £> § *> U # y ;i/ £ & U >r <i M v 9* v 7 A & ffl V> 
15 Tfccfc^o 

HKSt (I) T^$n5*56M^*tt, PGE 2 ^#©1t7^-f7°T& 

( i ) 7W/^f Fk-fe^— !J-^-r 7^Jj»£fflV^^I^^I 

(Sugimoto) bCD77?£ ( J. Biol. Chem., 2£Z, 6463-6466 (1992) ) \Z 
WVT, 7°DX^y^f Hl/iT7°^— IJ-^^-f 7° (777EP P EP 2 , 
25 EP 3al EP 4 *3«fctfbb I P) £^n^l^bfcCHO»£!JiMU §1 
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mmistcmmtt (o.5mg/mn > 3 H-PGE 2 m« (200- 

U 1) Zmurimm-O^z-^-hLtc* Km^m^nyyy- (3m 1) 

F/B) Ilh7-^U ^SM§S#:y>fU-^-l?i£Lfc 0 
5 K d lot <t B max X^tyft" H • 7°P V V (Scatchard plots) 

^fefc [ Ann. N. Y. Acad. Sci., 51, 660 (1949) ] . (2.5 

3 H-PGE 2 ^&mW{m<n-MmZ, 3 H-PGE Z (2.5 nM) &£ZS*%W 

10 -SfflUfc. 

A<y77-: U>B6*'J^A (l0mM,pH6.0) , EDTA (lmM) , Mg 
C 1 2 (10 mM) , N a C 1 (0.1 M) „ 
§M©iI£tK i (/tM) D^fc, 
K i = I C 50 / (1 + ( [C] /Kd) ) 

15 m%&* iHK^To 





EP 4 Ki 

(llM) 


EPj Ki 

( 11 M) 


EP 3 a Ki 


3 


0.0038 


>10 


0.84 


3(1) 


0.0024 


>10 


2.9 


3(2) 


0.0079 


>10 


>10 


3(3) 


0.018 


>10 


1.5 


3(4) 


0.01 


>10 


0.5 


3(5) 


0.015 


>10 


0.57 


6 


0.0062 


>10 


0.46 
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mm 

-*&t; (i) r^n%*mm£w<Dmm$-tft\zm^<D-?&r), m 
M&tVT&m?&tzMz^ft%±rfo&^tfim~mzntco m«\ mm 

5 m±T^ofc„ 

£&±©#JfflRJtetl: 

-IKS (I) T?^$n5*56^fc^«tt, PGE 2 g§W^L, ffffl& 

mmitm (als) , ^mtrnm, ->i-^»« iwja- 
is ft&m&mim, ^zuyr-vmmtmm. xf^^ (stiu) m, swmm. 

20 (I) T*Sn5*5fi^b-&»®5"S, EP 4 »t^<^HM 

t^^ll^Ott, to<&M£2£SiLfrV>fc«&, 9JMO^V^«0t 

-jk^c (i) -r^sn5*%^t^i», *-®#stt®Jfi, ^ 
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a*, J^A-AMafcD, — EI tog, Ug^bl00mg©iB 

1 Omg©tti8T?-B-ll*^«:Il#iliPi9:# (£?£b<te, # 
5 Kfi&#) Sn*fr, tfctt-B lB^1^b2 4B^P B l£73tBfflT«^^M 

/>^<<hfcr>i:OOTOffi^WSI, #iJA«77 h~7, 7 

77777, #U tf-;i/tfo'J H>, /^Hi7J^>l7ny^AtS 
20 fn$n§ 0 

7@g7 ^ 77 A 0 «fc "5 i» 7* U n ;i/ 7 7 A © <fc o ft 

25 iz^n-X, t FP+77Pbf;Hr;i/n-77^1/-h^^©W«^?)^ 
© 7 4 ;i/ A TftK b T ^ T J; ^ U * A 2 &± © Ji T« b 
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ffiibK, x*/-jio iiM^ns. ^©iijttiti, TOttft^f^J^W 
®M©«fc5ft«iia&u i^m sira, ra»^f 

V^i^X>^©j;-5^5i^J&^bT^Tfecfc^„ X7l/-gy©$|ji#& 
tt, #iR«H#fFff§ 2,868,691 «fctf 3,095,355 ^««£f¥L < SB 
15 t$tlT^S e 

#3818 K «k S □ * ©&3«!l tLTH, M©?Ktt £ H^tK 

8 o (&mmm mtmz* 
z.(D&ommM\t, nt>\zmmm, umm, mm. ftwti ^itm, 
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n m r co®miz^$ nw5*s/3 \H(Dmm\t, mm \zmm t 

15 1 



3-7P ; E^>vW:/DT>r F (15.0 g, 6 Ommo 1) 
^ b^yX^> (DME) (3 0m 1 + 1 0m 1 ) £7jC&TW HJ ^ 
20 A*3^-h (4.9 g, 9 Ommo 1) ^Jn^T, lftfflffifrLtc&> 

ttM£Wt5&ji{t£$> (12.1 g) fcfcfc. 

TLC : R f 0.74 (iSlfJl' : a^>=1 : 4) ; 



5 




'OMe 
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N M R (CDCI3) : <5 7.50 (s, 1H), 7.42 (dt, J=8, 2Hz, 1H), 7.3-7.2 (m, 2H), 4.43 (s,' 
2H), 3.40 (s, 3H)„ 

5 (2S) -3- - 1 - MJ7x~;Mh* 

x7°DA°>- 2--t—)\> 




V^y^Al',- (1.41 h « 5 81111110 1) ^ISTMffib, i*rh7 
tFD77> (THF) (3 0ml) tz?7u*:3L#> (M) ^jD^fco 
10 TMUfefb^rtl (9.65 g, 4 8mmo 1) ®|*THFi§« (3 0 

mi) ^4 sftmfrrtxmrv, nznitmrnzsyitm (o.76g, 4 

mmol) CD&GtKTHF (3 0ml) t^TTtJP*., 3 0« 

^Lfco iints- (-) -^'Jyf^^ hu?\>u x— r;i< (12.7 g. 

4 0mmo 1) ©*;KTHFiI (30ml) 1 Bf f^ltj^ Lfcm, 

15 »M7>^x7A«^ta^c 0 ^^Mx^TffittlU ffl 

M±ft&WT£^Mt£tJ (19.5 g) *mc« 

T L C : R f 0.29 «Xf Jk aW>=1 : 4) ; 

NMR (CDC1 3 ) : 5 7.5-7.1 (m, 19H), 4.40 (s, 2H), 4.1-3.9 (m, 1H), 3.37 (s, 3H), 
20 3.3-3.1 (m, 2H), 2.9-2.7 (m, 2H), 2.23 (br, 1H). 

(2S) -3- 7°PA°>-1, 
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HO' 




'OMe 



#^#!|2TMLfc^-&f? (19.5 g) (DTHFmm (10ml) \ZWWi 
(8 0ml) t7\i (10ml) 6 0 "CT 6 W»L7Co # (4 0 

mi) smmiML, ^mm^m^xm^ zmzmmh, n 
±\z%£lt, Ttmim^TzwMiksm (8.9 g) mtc 

TLC:Rf 0.64 (MX^Jl/ : ^\^>=2 : l) . 



10 (2S) - 3- (3-i^^yi^7i-^) - 1 - 7 is? U 

ny-2 -t~)V 



##«B|3T«[iiL/fc^% (8.9 g) £2, 4, 6-n'Jv> (10.6m 1, 
8 Ommo 1 ) ©Jfiffc^l^JglS (12 0ml) £-7 Otl^U ifi 
15 {tTttfr (4.0m 1 , 56mmol) ^flTUT^D^fco 1 

^6^/-^££P^T0 o C^#SLfc o lN«t^n«7K-C»b, 
«7 £f * ~> £ A-eftjft L & © *> , iB?:giL TTfBtHifl £ § 

(10.8 g) £t#/c„ 
TLC : R f 0.64 (ffiMX-T-ll : ^\^^>=2 : l) ; 
20 NM R (CDC1 3 ) : 5 7.4-7.1 (m, 4H), 4.43 (s, 2H), 4.25-3.95 (m, 3H), 3.41 (s, 3H), 
2.9-2.8 (m, 2H), 2.12 (s, 3H)» 
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(2S) -3 - (3-^h^y/f^7x-JW - 1 -7-fe?\JM-*->- 2* 
- (2 -T-h^b Hotf^-;i/^x) 7°PA°> 



##M4-(?Siibmft (10.8 g) »m^^^>^?« (4 0ml) Ey 
5 tHnt°7> (5.5ml. 6 Ommo 1 ) £tf U y^-)A p-h;i/X>7JP 

h (o.5o g) zmz-T, 4«jfLfco ^^aaibm III? 

t . « & u # y 7 a 9 u t h ^ 7 y 4 ~rm m bxrmm^m 
*m-?z&m<k&® (u.og) 

10 TLC : R f 0.53 (Wx^Jl/ : *\tt> : fflt*?]s>=l : 2 : 2) ; 

N M R (CDCI3) : 6 7.3-7.1 (m, 4H), 4.85-4.8 and 4.45-4.0 (m, 1H), 4.43 (s, 2H), 
4.25-3.85 and 3.5-3.2 (m, 5H), 3.39 (s, 3H), 3.05-2.8 (m, 2H), 2.10 and 2.08 (s, 3H), 
1.9-1.4 (m, 6H)o 

15 ##0il6 

(2S) -3- (3-^h^>^^7i-JW -2- (2-f h7tHD 



#*fl5T?SiiLfcft£* (14.0 g) ©**/-;Hg« (4 0ml) C2N 
20 *tlbtf'J7AM (5ml) MTlWLf;. W^M 





30 



WO 00/03980 



PCT/JP99/03798 



^-«ut, TfBtiffifa^^f z>mm<t&to (n.og) 

T L C : R f 0.51, 0.41 (THP gfcfr© y7Xf B^BIX^ : 

A^-|t>=2:l) ; 

N M R (CDC1 3 ) : <5 7.3-7.1 (m, 4H), 4.85-4.8 and 4.25-4.2 (m, 1H), 4.42 (s, 2H), 
5 4.05-3.4 (m, 5H), 3.38 (s, 3H), 3.06 (dd, J=14, 6H2, 1H), 2.85 (dd, J=14, 8Hz, 1H), 
2.8-2.7 and 2.15-2.05 (m, 1H), 1.9-1.4 (m, 6H), 



(2S) -3- -2- (2-fh7kFo 

10 t!7-M*'» ^D/t>- 1 - 7-;!/ 



M^-^ritU;!/ (6.8m 1 , 7 8mmo 1 ) Oi&fb^l^jgSc (15 0 
ml) £- 7 8°C(C^*PL> M/Kv^^JPXJP^+x K (DMSO) (ll.l 
ml, 156mmol) 0llt/fU>M (30ml) £15#WOK 
15 TLfz, 1 5 #Pa1»L 7cm, 6 TKiibfcfb^* (11.0 g, 3 9 

mmol) (DMit^^Uymm (40ml) &35^(j-TlTl« 
1 0 5MW«H*bT*^ hUXW5> (32ml) £JP;Lfc 0 -4 0TCC 

(11.1 g) £t#fc„ 

T L C : R f 0.45 («X^J|/ : ^\+1t>=l : 2) ; 

NMR (CDCI3) : 5 9.75-9.0 (m, 1H), 7.3-7.1 (m, 4H), 4.8-4.75 and 4.35-4.3 (m, 
1H), 4.43 (s, 2H), 4.45-4.3 and 4.1-4.0 (m, 1H), 3.95-3.9 and 3.5-3.4 (m, 1H), 3.40 (s, 
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3H), 3.3-2.8 (m, 3H), 1.9-1.3 (m, 6H)o 

##fi]8 

(3S) -1, l-y7*D€-4- (3 - ^ h^y^f Jl/7x"JW -3- 
5 (2-fh7tH0H7^P^» - 1 -7V> 



E^tM^ (39.8 g, 0.12mol) M-ffc^ 1/ >ig*£ (15 0ml) & 
-2 OtWL, h'J7xrMX7^ > (6 3g, 0.24mo 1) 
?U>mt (1 0 Oml) £2 OAWTiTFLfc. fbnfcSllfiOifl 

io &-4 otOTt, mm^rmmLtcit^ (n.ig) thux^rs 

> (5.6ml, 4 0mmol) 0m^xl/ >i£^ (4 0ml) £flfTLT£n 
Afc. 10#fla«#Lfc£, hUX^;i/75> (11.7ml) £j**y-;M9.8 
ml) £Jn*., £/£Lfc*»60}gi*£«L<«#Lfcj&«$, x-x^-^ 

15 SS £ -> U # ^1/77 7A70Yh^77^f -Tit K b TTIB^ttffi S § 
HH{t^tl (13.6 g) £f#7c„ 
T L C : R f 0.36 (MXxJk : ^\+1J->=l : 9) . 



20 (3S) -4- (3-^h + y/f^7x^W - 3- (2-fh7hFP 
tf^X^^vO -l-7'f> 





*OMe 
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mmisrmmLtdt&m (13.5 g, 31.1mm o n ®i*thf^ 

(9 0m 1 ) 7 8tt;^t, n-7^Jl/U 5^A©^+f>)tft(l.61M, 
42.5ml , 68.4mmo 1) £2 O^ltTlTbfc. 1 0 ^ffim SJfoiS 

#i (8.9 g) zmco 

TLC : R f 0.50,0.44 (^il^ : ^+^> = 1 : 4) . 
10 1 0 

(3S) -4- (3-^h+^Wi-;W -i-^>-3-^--;u 

OMe 

#%«|9T®jfibfc^!ft (8.9 g) £^=Ht> (10ml) 
;U (10ml) f;:^?U iST4Nli-yW> (2ml) £JPtlT 

15 immmwLtc* m^?$£7kt«l^ siifj^iaiife. » 

ttfl^WT^^fb^ (5.6 g) 

TL C : R f 0.40 («X^ : ^*-y->=l : 2) . 

20 

1 1 

(3S) -4- (3-^h^f;i/7i=;W - 3 - t 
v'UJk**^- 1 -7^> 
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'OMe 



#%0U1 OrmmLfzit^m (5.64g> 2 9mmo 1) M (3.0 
g, 4 4mmol) ON, N-^^?WM75 h* (DMF) (30 
ml) IIt-»y/fJk>'JJ^P'JF (5.3 g, 35mmol) 
5 ^T-M^Lfeo SJSS^ftS*fca^ Mx^Jl/TrfflffiLfco « 

WT^^IIf^tl (7.82 g) 

T L C : R f 0.73 (MX^JP : /\^it> = l : 4) ; 
10 NMR (CDC1 3 ) : <3 7.3-7.1 (m, 4H), 4.5-4.45 (m, 1H), 4.44 (s, 2H), 3.37 (s, 3H), 
3.0-2.95 (m, 2H), 2.41 (d, J=2Hz, 1H), 0.83 (s, 9H), -0.02 (s, 3H), -0.08 (s, 3H). 

##gy 1 2 

(3S) -1-3-H-4- (3-/h + //f^7x-JW -3-t-y 
15 ^y^^y'JM^y-lE-yf^ 



yJ^;t>^niJHtFUF (7.81g, 3 0mmol) ©i?KTHFli 
»«(15ml) (7.7 g, 2 5mmol) © 

THF»f«t (3 0ml) £gfiTjSTLTin;Lfc 0 4 5 ^IWLfc^ 0 °C 
20 «£PU 3#3i (6.43 g, 2 5mmo 1) 0THF|§I§ITlTi^fco 

^-TIILT, Tffi«rf4te£WTS«l)i{fc;£«! (9.77 g) £f#fco 




v OMe 
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T L C : R f 0.61 (MX5^ : ^it>=l : 9) ; 

NMR (CDC1 3 ) : 8 7.3-7.05 (m,4H), 6.56 (dd,J=15,5Hz,lH), 6.19 (dd,J=15, 
1Hz, 1H), 4.43 (s, 2H), 4.3-4.15 (m, 1H), 3.38 (s, 3H), 2.8-2.7 (m, 2H), 0.83 (s, 9H), 
-0.08 (s, 3H), -0.11 (s, 3H)o 



mm\ 1 3 

(11a, 13E, 15a) - 7-tPn^>-9-t*V-l 1, 15- 

t?* ( t -y^i/v^^vy;^^) -16- (3 

i-JW -17, 18, 19, 20-f f77^-5-f77°OXh-13 
10 -X>l-/fJHXf^ 



7)\sZf>fi7,mmn.T, ##«12TSilfcM (4 3 2mg) 
7Kv ? X5^1/X-t-^ (5ml) C- 7 8°CT t -7'^;i/'J^^A©^>^> 
i§H£ (1.2ml, 1.64M) £«TU lWLfe, M^CUf^A 
15 2-^XXJl/v7y^a-7>"h©THF^M (4.8ml, 0.25M) £«T 
3 0^WUc, R*Si^gf«tfc (4R) -4-t-7W/fJV 
yiJWy-2-y7D^>f7> (1 5 Omg) ®i;XTHF (1ml) 

2- (3-/ h+y^M^yn HJkft) I^t-Jk ( 1 5 Omg^Chem. 
20 Pharm. Bull., 22(5), 1815-1825 (1985) fBftCDTj^fccb D K3a Lfc 0 ) »«|7j<T 
HF (1ml) jgSSiTb, 20W^Lfc„ -78°CT, SiS^ig 



5 




*OMe 



35 



WO 00/03980 



PCT/JP99/03798 



2 8%T> : E=.77kmm=4 : 1) *J;OT^«7KirJii«#b, »7K5ft 

7^- Cv^!t> : 1 0 : 1-6 : 1) TffiSU TMttffi 

5 £WT5£SJHt£*ll& (4 1 5mg) 

T L C : R f 0.36 : gfttx^=4 : 1) ; 

NMR (CDC1 3 ) : <5 7.3-7.05 (m, 4H), 5.68 (dd, J=16, 5Hz, 1H), 5.50 (dd, J=16, 
5Hz, 1H), 4.43 (s, 2H), 4.35-4.2 (m, 1H), 4.15-4.0 (m, 1H), 3.75-3.65 (m, 1H), 3.67 
(s, 3H), 3.40 (s, 3H), 2.9-2.7 (m, 5H), 2.65-2.5 (m, 3H), 2.43 (t, J=7Hz, 2H), 2.35-2.2 

10 (m, 2H), 2.0-1.8 (m, 2H), 0.90 (s, 9H), 0.85 (s, 9H), 0.10 (s, 3H), 0.08 (s, 3H), -0.10 
(s, 3H), -0.22 (s, 3H) 0 

1 4 

(11a, 13E, 15 a) -9-t+V-ll, 1 5 - t?X ( t - 7^1/ 
15 v^^;l->U;^^-» -16- (3-^h^y^7x3) -17, 
18, 19, 2 0 -<r h7/^- 5 -^77°nx h~ 7, 13-yl>|- 
^tMI/XXtMV 



3T!SjeLfc'ft£tt (4 15mg) (7)igfb^^^> (4ml) ^ 
20 t6L\Z. 0°CTN, N-^fJl/75 7tf'Jy> (4 4 0mg) 
XMZJ^DU F (186M) £inA> 



o 
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57^- KW>:»iX^=10 : 1) TMU TfBtjftflS^T 
Z>mmik&®) ( 3 4 6 m g ) 
5 TLC : R f 0.48 (A^it> : @f^x7Jl/=4 : l) ; 

NM R (CDC1 3 ) : S 7.3-7.0 (m, 4H), 6.8-6.65 (m, 1H), 5.6-5.45 (m, 2H), 4.43 (s, 
2H), 4.3-4.2 (m, 1H), 4.15-4.1 (m, 1H), 3.67 (s, 3H), 3.45-3.4 (m, 1H), 3.39 (s, 3H), 
3.2-3.05 (m, 2H), 2.8-2.7 (m, 2H), 2.6-2.2 (m, 6H), 2.0-1.8 (m, 2H), 0.85 (s, 9H), 
0.83 (s, 9H), 0.08 (s, 3H), 0.06 (s, 3H), -0.12 (s, 3H), -0.22 (s, 3H) 0 

10 

1 5 

(11a, 13E, 15a) - 9-^V-ll, 1 5 - t£X ( t - 
VtJ-frisVJVtti/) -16 - (3-/b^fJV7xZJ0 -17, 
18, 19, 2 0 -T-hy/JV- 5 -^77°OX h- 1 3 -X>g? • 
15 XXt-^ 




1 4 T?88i§ Ltdt^® ( 3 4 6 m g ) ©7jc^t h U 
(3ml) C t -^JK;WyH (9 0mg) &Jq;L 10 0°CT3 5 

20 77^- K=HJ-> : WlfJl= 100 : 1-10 : 1) TIB 

mm^r^mmit^ (6 4mg) 

TL C : R f 0.28 K>fcf> : StiXfjV=l9 : l) ; 
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NMR (CDCI3) : 6 7.3-7.0 (m, 4H), 5.67 (dd, J=15, 6Hz, 1H), 5.55 (dd, J=15/ 
8Hz, 1H), 4.42 (s, 2H), 4.29 (q, J=6Hz, 1H), 4.05 (q, J=8Hz, 1H), 3.69 (s, 3H), 3.38 
(s, 3H), 2.8-2.7 (m, 2H), 2.7-2.5 (m, 5H), 2.5-2.4 (m, 3H), 2.23 (dd, J=18, 8Hz, 1H), 
2.1-2.0 (m, 1H), 1.9-1.7 (m, 4H), 0.90 (s, 9H), 0.83 (s, 9H), 0.09 (s, 3H), 0.07 (s, 3H), 
5 -0.10 (s,3H), -0.28 (s, 3H> 

(11a, 13E, 15a) - 9-t+V-ll, 15-yhFn^y-l 
6- (3-^b^^7i^W -17, 18, 19, 20-f h77 
10 )V- 5 -5^77°nX h- 1 3 -X>^ • /^HXf^ 



mmw brmmistcit^ (3 3m g ) (Dr-th-hV)i (1.5m n ?g 
ttfc, o o cTt°u> ? > (o.imi) , yyfcfrm-wvyfm (0.2ml) * 

: fflkX?fy= 1:2-1: 4-|flfJW TffHU TfBtf 

mm^^mm^m d6mg) *%tc a 

20 TLC : R f 0.14 (mmx.^)V) ; 

NMR (CDCI3) : 8 7.35-7.1 (m, 4H), 5.75 (dd, J=16, 6Hz, 1H), 5.52 (dd, J=16, 
8Hz, 1H), 4.42 (s, 2H), 4.4-4.35 (m, 1H), 4.0-3.85 (m, 1H), 3.67 (s, 3H), 3.42 (s, 3H), 



0 




s OMe 
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3.3-3.2 (m, 1H), 3.0-2.1 (m, 13H), 2.0-1.8 (m, 3H), 1.8-1.6 (m, 1H) 0 

mmm 1 ( 1 ) -mmm 1 (id 

1 3 , mmi 1 4 , mm\ 1 5 a^xs^mm 1 tmmmwtju 

»Fa (l) 

(11 a, 13E, 15o) - 9-t+V-ll, 1 5-ytFP + y-l 
6- (3-^f^-4-tFD + y7i-JW -17, 18, 19, 20- 
10 v-hyJJV- 5 -^77°D7 h- 1 3 -X>^ ■ /fJPXXrJV 



T L C : R f 0.29 (MX5^) ; 

N M R (CDC1 3 ) : 0 6.93 (s, 1H), 6.87 (d, J=8 Hz, 1H), 6.71 (d, J=8 Hz, 1H), 5.71 
(dd, J=15, 7 Hz, 1H), 5.62 (s, 1H), 5.50 (dd, J=15, 8 Hz, 1H), 4.4-4.2 (ra, 1H), 4.1- 
15 3.9 (m, 1H), 3.68 (s, 3H), 3.35-3.3 (br, 1H), 2.8-2.6 (m, 3H), 2.6-2.4 (m, 7H), 2.4-2.1 
(m, 3H), 2.22 (s, 3H), 2.0-1.8 (m, 3H), 1.7-1.5 (m, 1H) 0 

mmmi (2) 

(lla, 13E, 15a) -9-^V-ll, 15-yhFD^y-l 
20 6 - (3 -^ h^>^5 L ;U7x-;U) - 1 7, 18, 19, 20-fh77 
)V- 5 -^77°UX h- 1 3 -X>gg • IfJUXr^ 



O 
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0 




T L C : R f 0.31 (mmJL^)l : mM=50 : l) ; 

NMR (300 MHz, CDC1 3 ) : 5 7.33-7.10 (m, 4H), 5.74 (dd, J = 15, 6.2 Hz, 1H), 
5.53 (ddd, J = 15, 8.5, 1.1 Hz, 1H), 4.48-4.36 (m, 3H), 4.12 (q, J = 7.2 Hz, 2H), 3.94 
5 (m, 1H), 3.41 (s, 3H), 2.89 (dd, J = 14, 5.4 Hz, 1H), 2.83 (dd, J = 14, 6.9 Hz, 1H), 
2.69 (ddd, J = 19, 7.6, 1.1 Hz, 1H), 2.65-2.50 (m, 2H), 2.49 (t, J - 7.2 Hz, 2H), 2.40 
(t, J = 7.4 Hz, 2H), 2.38-2.13 (m, 3H), 1.96-1.82 (m, 3H), 1.76-1.61 (m, 1H), 1.25 (t, 
J = 7.2 Hz, 3H)o 

io mmmi o) 

(11 a, 13E, 15o) -9-t+V-ll, 1 
6- -17, 18, 19, 20-rh7; 

)V- 5-^77°aX h- 1 3 -X>i? • n-7"nt°JHXfiV 



15 TL C : R f 0.39 (Mx^Jl/ : M=50 : l) ; 

NMR (300 MHz, CDC1 3 ) : <5 7.33-7.09 (m, 4H), 5.74 (dd, J = 15, 6.0 Hz, 1H), 
5.54 (ddd, J = 15, 8.4, 0.9 Hz, 1H), 4.48-4.36 (m, 3H), 4.02 (t, J = 6.8 Hz, 2H), 3.94 
(m, 1H), 3.41 (s, 3H), 2.89 (dd, J = 14, 5.4 Hz, 1H), 2.83 (dd, J = 14, 6.9 Hz, 1H), 
2.69 (ddd, J = 19, 7.5, 1.0 Hz, 1H), 2.66-2.51 (m, 2H), 2.50 (t, J = 7.2 Hz, 2H), 2.42 



O 
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(t, J = 7.4 Hz, 2H), 2.38-2.14 (m, 3H), 1.95-1.81 (m, 3H), 1.74-1.57 (m, 3H), 0.93 (f, 
J = 7.4 Hz, 3H)o 

$mmi (4) 

5 (lid, 13E, 15a) - 9-W-ll, 15-yhFP+y-l 
6- (3 h*i/*?-)iyx.~)l) -17, 18, 19, 20~xh^y 
)V- 5 -?77°n?; h- 1 3 -x>^ ■ i -T/nh°JVxX5MP 



T L C : R f 0.35 (itX^V : M=50 : 1) ; 

10 NMR (300 MHz, CDC1 3 ) : <5 7.33-7.11 (m, 4H), 5.74 (dd, J = 15, 5.7 Hz, 1H), 
5.54 (dd, J = 15, 8.4 Hz, 1H), 4.99 (septet, J = 6.3 Hz, 1H), 4.48-4.37 (m, 3H), 3.94 
(m, 1H), 3.42 (s, 3H), 2.90 (dd, J = 14, 5.6 Hz, 1H), 2.83 (dd, J = 14, 7.1 Hz, 1H), 
2.69 (dd, J = 19, 7.4 Hz, 1H), 2.63-2.52 (m, 2H), 2.49 (t, J = 7.4 Hz, 2H), 2.37 (t, J = 
7.4 Hz, 2H), 2.36-2.13 (m, 3H), 1.96-1.81 (m, 3H), 1.74-1.62 (m, 1H), 1.22 (d, J = 

15 6.3 Hz, 6H)„ 

mmmi (5) 

(11 a, 13E, 15a) - 9-W-ll, 15-^kFD+y-l 
6- (3-^h^y^Wx-Jl/) -17, 18, 19, 20-rh77 
20 )V- 5 -^77°OT; h- 1 3-X>m- n-7'?JHXfiV 



0 
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0 




T L C : R f 0.36 mm^)V : M=50 : l) ; 

NMR (300 MHz, CDC1 3 ) : 6 7.33-7.11 (m, 4H), 5.75 (dd, J = 16, 6.2 Hz, 1H), 
5.54 (dd, J = 16, 8.5 Hz, 1H), 4.48-4.36 (m, 3H), 4.07 (t, J = 6.6 Hz, 2H), 3.94 (m, 
5 1H), 3.42 (s, 3H), 2.90 (dd, J = 13, 5.6 Hz, 1H), 2.84 (dd, J = 13, 6.9 Hz, 1H), 2.69 
(dd, J = 19, 7.5 Hz, 1H), 2.64-2.52 (m, 2H), 2.50 (t, J = 7.2 Hz, 2H), 2.41 (t, J = 7.2 
Hz, 2H), 2.38-2.14 (m, 3H), 1.96-1.81 (m, 3H), 1.74-1.53 (m, 3H), 1 .43-1 .30 (m, 2H), 
0.93 (t, J = 7.4 Hz, 3H)o 

10 MMMl (6) 

(lid, 13E, 15a) -9-^V-ll, 15-ytb'D^y-l 
6- -17, 18, 19, 20-fh7/ 

jv- 5 -^77°px h- 1 3 -x>m - /f;nxf^ 



15 TLC : R f 0.29 (SUfiW ; 

NMR (300 MHz, CDC1 3 ) : <5 7.32-7.12 (m, 4H), 5.77 (dd, J = 15.3, 5.4 Hz, 1H), 
5.53 (dd, J - 15.3, 7.8 Hz, 1H), 4.48-4.43 (m, 3H), 3.97-3.87 (m, 1H), 3.67 (s, 3H), 
3.58 (q, J = 6.9 Hz, 2H), 2.98-2.80 (m, 2H), 2.76-2.14 (m, 13H), 1.95-1.60 (m, 3H), 
1.26 (t, J = 7.2 Hz, 3H)„ 



O 
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(11 a, 13E, 15o) -9-W-ll, 15-yhHo^y-l 
6- (3 -n-yp£;^^v<;Wk7x-;iO -17, 18, 19, 2 0 
5 -5=" h7/;P- 5 -^77°nX h- 1 3 -X>^ ■ ^JI/XXtJI/ 



TLC : R f 0.36 (WB.3-^)l) ; 

NM R (300 MHz, CDCI 3 ) : 5 7.32-7.13 (m, 4H), 5.77 (dd, J = 15.3, 6.0 Hz, 1H), 
5.53 (dd, J = 15.3, 8.0 Hz, 1H), 4.48-4.43 (m, 3H), 3.97-3.89 (m, 1H), 3.67 (s, 3H), 
10 3.47 (t, J = 6.6 Hz, 2H), 2.94-2.91 (m, 2H), 2.76-2.14 (m, 13H), 1.92-1.50 (m, 5H), 
0.95 (t, J = 7.5 Hz, 3H)o 

aiMJ (8) 

(11a, 13E, 15o) - 9-t^V-ll, 1 5 -yt FO^-y- 1 
15 6- (3-^h + y^fJl/7x-Jl/) -17, 18, 19, 20-f h77 
5 -f77°OX b- 1 3 -X>M • t 



0 




0 




TLC : R f 0.35 (H^X^k) 
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N M R (300 MHz, CDCI3) : 6 7.35-7.16 (m, 4H), 5.78 (dd, J = 15.3, 5.1 Hz, 1H), " 
5.54 (dd, J = 15.3, 7.5 Hz, 1H), 4.50-4.40 (m, 3H), 4.00-3.92 (m, 1H), 3.42 (s, 3H), 
2.97-2.82 (m, 2H), 2.76-2.15 (m, 11H), 1.95-1.63 (m, 3H), 1.44 (s, 9H)„ 

5 mmmi o) 

( 1 1 a, 15 a, 1 3 E) - 9 -Or^V - 11, 1 5 -$>fc Fo+y - 1 
6-^-16- O-^h + ^WiZJW -17, 18, 19, 
2 0 -^YvJ)V- 5 -f-77'n X h — 1 3 -x>Bg • ^3M1/XXt^ 



10 TLC : R f 0.40 (S^glX^jP) ; 

NMR (300 MHz, CDCI3) : 8 7.36-7.11 (m, 4H), 5.76-5.60 (m, 1H), 5.56-5.42 
(m, 1H), 4.48-4.37 (m, 2H), 4.29-4.20 (m, 1H), 3.96-3.75 (m, 1H), 3.67 (s, 3H), 3.43 
(s, 3H), 2.96-2.05 (m, 11H), 1.97-1.60 (m, 6H), 1.37 (d, J = 8.0 Hz, 1.5H), 1.30 (d, J 
= 7.2 Hz, 1.5H)o 

15 

$mm i(io) 

(15a, 13E) - 9-^V-15-tFn^y-16 - (3-^h^ 
■y^Wx-jW -17, 18, 19, 2 O-ThyJJV- 5~^77°n 
7s h- 1 3 -X.>m • /fiUXr^ 



0 
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0 




T L C : R f 0.60 (ftllf Jk' A^t>=2 : 1) ; 
NMR (300MHz, CDC1 3 ) : o 7.3-7.1 (m, 4H), 5.7-5.6 (m, 2H), 4.44 (s, 2H), 
4.4-4.3 (br, 1H), 3.68 (s, 3H), 3.41 (s, 3H), 2.9-2.75 (m, 2H), 2.7-2.3 (m, 8H), 2.3-2.0 
5 (m, 3H), 2.0-1.5 (m, 6H) 0 

mmm 1 ( 1 1 ) 

(lla, 15a. 13E) - 9-t^V-ll, 1 5-ykFd^y- 1 
6- O-^^H-tKD + ^x-JW -17, 18, 19, 20-f 
10 5 -^77°OX h- 1 3 -X.>m • ^fJUXril' 



T L C : R f 0.45 (MX^JW ; 

NMR (300 MHz, CDC1 3 ) : 5 6.99-6.82 (m, 2H), 6.75-6.68 (m, 1H), 5.73-5.54 
and 5.44-5.31 (m, 3H), 4.14-3.90 (m, 2H), 3.70 (s, 3H), 2.82-2.06 (m, 14H), 1.99- 
15 1.53 (m, 6H), 1.31 and 1.20 (d, J = 7.0 Hz, 3H)o 

1 6 

(9 a, lla, 13E, 15 a) - 9 - fc. h'D^y- 1 1 , 1 5 - tlX ( t 
-7^^5^1/7<J;i^+x) -16- + 



o 
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-17, 18, 19, 2 0-fh7y^-5-f77 c nXh-13-I>l-' 
HQ. 



7)V3>flzn®i$rF, mmn bummLrdt^ (i 8 6mg) <dm 

5 zk T H F (3ml) mmz, - 7 8 VH^Mit HJ - s - 7^J1/^^^ U ^ 
£AE>THFM (3 2 0 /xK l.OM) £$TFU mB«#Lfc. £Jftfl 
^fclNM£tjn^TOt£T#^Lfcl^ BeKX^Tfl&ajbfc. ffl 

life. g«^'J*yjW7A^OTh^77^- (A+^>:MX 
10 9^=6 : 1-4 : 1) Tfiftib, TffitettffiSWrSSjBffc^* (7 7 
mg) £t#7cc 

TLC:Rf 0.26 (^v^t> : ilXfJV=4 : l) ; 
NMR (CDC1 3 ) : 0 7.3-7.0 (m, 4H), 5.51 (dd, J=15, 6Hz, 1H), 5.35 (dd, J=15, 
8Hz, 1H), 4.42 (s, 2H), 4.22 (q, J=6Hz, 1H), 4.2-4.1 (m, 1H), 4.1-3.95 (m, 1H), 3.69 
15 (s, 3H), 3.38 (s, 3H), 2.8-2.7 (m, 3H), 2.7-2.4 (m, 6H), 2.3-2.15 (m, 1H), 2.0-1.8 (m, 
5H), 1.7-1.5 (m, 2H), 0.88 (s, 9H), 0.82 (s, 9H), 0.08 (s, 6H), -0.10 (s, 3H), -0.22 (s, 
3H) 0 



20 (9/3, 11a, 13E, 1 5 a) - 9 - 2 □ □ - 1 1 , 15-yhh'D + 
y-16- O-^^^WxXJW -17, 18, 19, 2 0-f 
V*7S)V- 5 -^77°DX h- 1 3-X>l§ • ^fJUXfil' 




^OMe 
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i7Kt°>jy> (1.5ml) mmmhTcm, mm^^m^rc jx&u^m 

2) 7;io>77xf?|i|fn7 h7;H*<Z>*7kh^X> (6ml) 
ftfh7-n-^7>€-^A (3 9 0mg) £Tfc£^< #0*., 5 5 °C 

10 7j<T?Ii«&U MiY^^y^ATM, ill/:. He>nfcfi4 
^#J«»^i±TtC^0MJS(Cffl Kit. 

3 ) a^^^J©7-fe hx h U )V ( 3 m 1 ) »«t 0 °CT tf U 7 > (0.2m 1 ) 
££^7 yttSt- b° U 7>fg{* (0.4m 1 ) £Jjd7, 1 R#P B TO£l/7 

a- b^7A£fil/T/^7U#^#7A7n7 h^77^- 
(h;i/X>: i -7°n/W"Jl/= 5 0 : 1) TffiKU TfS^ttfgS iTfS 
#fglKfc£tt (3 8mg) £#7c 0 
20 T L C : R f 0.42 (MX^;W ; 

NMR (CDC1 3 ) : 5 7.3-7.1 (m, 4H), 5.63 (dd, J=15, 6 Hz, 1H), 5.48 (dd, J=15, 8 
Hz, 1H), 4.42 (s, 2H), 4.4-4.3 (m, 1H) ; 4.1-3.9 (m, 2H), 3.68 (s, 3H), 3.42 (s, 3H), 
3.0-2.7 (m, 3H), 2.6-2.4 (m, 6H), 2.35-2.1 (m, 3H), 2.1-1.8 (m, 4H), 1.8-1.6 (m, 
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2H)o 

(9)3, 11a, 13E, 15a) -9-7WD-11, 1 5-ytFD 
5 ^->-16- (3-^h + ">^7x-JW -17, 18, 19, 20- 




1.0 TL C : R f 0.49 > : lf|IfJl/=l : 3) ; 

NMR (CDC1 3 ) : <5 7.3-7.1 (m, 4H), 5.66 (dd, J=15, 6Hz, 1H), 5.49 (dd, J=15, 
8Hz, 1H), 4.85-4.8 and 4.7-4.65 (m, 1H), 4.42 (s, 2H), 4.45-4.35 (m, 1H), 4.05-3.9 
(m, 1H), 3.68 (s, 3H), 3.42 (s, 3H), 2.95-2.8 (m, 2H), 2.7-2.4 (m, 7H), 2.4-2.2 (m, 
1H), 2.1-1.5 (m, 8H)o 

15 

mmm3 

(lla, 13E, 15o) - 9-t+V-ll, 15-ytFD + y-l 
6- (3-^h^^7x"JW -17, 18, 19, 20-fh77 
5 -^77°DX h- 1 3 -i>t 



WO 00/03980 



PCT/JP99/03798 



O 

OMe 

iHWH?SILfcM (1 6mg) (7)>^^XJL^^>K (lml) 

mmz, v>mnv77- dmi, P H7.4) siq&fcat ^ffFx7r7- 

«X^=1:2, 1%W^1:4, 1 %M^Mx^ : M= 5 
0:1) TMMU TiBW4ffi£W?-£*f£BJHb£<BJ (1 3mg) 
10 TL C : R f 0.21 (BftfeX^ : M=19 : l) ; 

NMR (CDCI3) : 6 7.35-7.1 (m, 4H), 5.76 (dd, J=15, 6Hz, 1H), 5.53 (dd, J=15, 
8Hz, 1H), 5.2-4.4 (br, 3H), 4.43 (s, 2H), 4.5-4.4 (m, 1H), 3.94 (q, J=8Hz, 1H), 3.42 (s, 
3H), 3.0-2.15 (m, 13H), 2.0-1.8 (m, 2H), 1.8-1.6 (m, 1H). 

15 mmm3 (i) -mnmz (8) 

«#ll (2) -1 (8) , mMM2, 2(1) TML£{fc£«M 

mmmz a) 

20 (11 a, 13E, 15o) -9-W-ll, 15-yhFn^y-l 
6- -17, 18, 19, 2 0- 

fh7/^-5-f77"0Xh-l 3-X>^ 
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o 




TLC : R f 0.22 (2uuM& : *?S—)V=9 : l) ; 
N M R (CD 3 OD) : <5 6.89 (s, 1H), 6.82 (d, J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H), 5.64 
(dd, J=15, 7 Hz, 1H), 5.48 (dd, J=15, 8 Hz, 1H), 4.22 (q, J=7 Hz, 1H), 3.99 (q, J=8 
5 Hz, 1H), 2.9-2.1 (m, 13H), 2.15 (s, 3H ) , 1.9-1.6 (m, 3H)o 

MMM3 (2) 

(9)3, 11a, 13E, 15a) -9-^DD-l 1, 15-ykFo^ 
y-16- (3-^h + y^fJP7x^JW -17, 18, 19, 20-f 
10 5-^77°D7; h- 1 3-X>^ 



TLC : R f 0.29 {^UU^)Vh : *&;-)l=9 : l) ; 
NMR (CDC1 3 ) : <5 7.25-7.05 (m, 4H), 5.62 (dd, J=15, 6 Hz, 1H), 5.45 (dd, J=15, 
8 Hz, 1H), 4.38 (s, 2H), 4.4-4.3 (m, 1H), 4.0-3.9 (m, 2H), 3.37 (s, 3H), 2.85 (dd, 
15 J=14, 5 Hz, 1H), 2.75 (dd, J=14, 7 Hz, 1H), 2.6-2.3 (m, 6H), 2.25-2.05 (m, 2H), 2.0- 
1.9 (m, 2H), 1.9-1.8 (m, 2H), 1.7-1.6 (m, 2H)» 
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(9/3, 11a, 13E, 15a) - 9-7J^D-ll, 15-ytFD 
+ y-16 - -17, 18, 19, 2 0- 

fh7/JI/-5 -^77°D7; h- 1 3 -x>i? 




'OMe 



T L C : R f 0.51 (trnnfc)V& : **/-JP=9 : l) ; 
NMR (CDC1 3 ) : 5 7.3-7.1 (m, 4H), 5.68 (dd, J=15, 6 Hz, 1H), 5.51 (dd, J=15, 9 
Hz, 1H), 4.9-4.6 (m, 1H), 4.44 (s, 2H), 4.42 (q, J=6 Hz, 1H), 3.96 (q, J=9 Hz, 1H), 
3.42 (s, 3H), 3.8-2.6 (br, 3H), 2.90 (dd, J=14, 6 Hz, 1H), 2.82 (dd, J=14, 6 Hz, 1H), 
2.65-2.2 (m, 7H), 2.1-1.5 (m, 7H)o 

(11a, 13E, 15a) -9-t^V-ll, 

6 - (3-Xh^fJl/7iZJW -17, 18, 19, 20-fh7; 
5 -f77°OX h-13-X>i 




T L C : R f 0.06 (i/nom : /^;-Jh9 : l) ; 

NMR (300 MHz, CDC1 3 ) : 6 7.29-7.11 (m, 4H), 5.76 (dd, J = 15.0, 5.4 Hz, 1H), 

5.53 (dd, J = 15.0, 8.1 Hz, 1H), 4.51-4.40 (m, 3H), 3.98-3.90 (m, 1H), 3.59 (q, J = 
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6.9 Hz, 2H), 2.95-2.80 (m, 2H), 2.76-2.16 (m, 10H), 1.94-1.62 (m, 4H), 1.26 (t, J = 
7.2 Hz, 3H)o 

mmM3 (5) 

5 (11a, 13E, 15«) -9-^V-ll, 15-ytFn^y-l 
6- (3-n-7'Dej^y^fJl/7i^) -17, 18, 19, 2 0 
-rh7y^-5-f77"D7h-13-I>| 



T L C : R f 0.12 DDMA : ^^7-^=9 : l) ; 
10 NMR (300 MHz, CDC1 3 ) : 8 7.31-7.11 (m, 4H), 5.76 (dd, J = 15.3, 5.7 Hz, 1H), 
5.54 (dd, J = 15.3, 8.4 Hz, 1H), 4.60-4.40 (m, 3H), 3.98-3.90 (m, 1H), 3.41 (t, J = 6.9 
Hz, 2H), 2.95-2.16 (m, 12H), 1.94-1.59 (m, 6H), 0.95 (t, J = 7.5 Hz, 3H) 0 

«M3 (6) 

15 (11a, 15 a, 1 3 E) -9-t+V-ll, 1 5-ytFo^y-l 
6-/^-16- (3-/h^y/^7xZJW -17, 18, 19, 
2 0-f h77JV-5-f77°OXb-l 3-X>m 



0 




0 
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TLC:Rf 0.17 (imo^JUA : *9J-)l=9 : l) ; 
N M R (300 MHz, CDC1 3 ) : 8 7.36-7.11 (m, 4H), 5.76 and 5.70 (dd, J = 15.0, 8.0 
Hz, 1H), 5.53 and 5.48 (dd, J = 15.0, 6.0 Hz, 1H), 4.50-4.39 (m, 2H), 4.36-4.26 (m, 
1H), 3.98-3.75 (m, 1H), 3.44 (s, 3H), 3.02-1.60 (m, 17H), 1.37 and 1.30 (d, J = 7.0 
5 Hz, 3H)o 

mmmz (7) 

(15a, 13E) -9-W-15-kHn^>-16- (3-^h^ 
i/^^;U7x-;W -17, 18, 19, 20-rh77^-5-f77°n 
10 Xh~13-X>gt 



T L C : R f 0.51 (>7UUft)V& : *$J-)W-9 : l) ; 
NMR (300MHz, CDC1 3 ) : <5 7.3-7.1 (m, 4H), 5.75-5.6 (m, 2H), 4.45 (s, 2H), 
4.45-4.4 (m, 1H), 4.0-2.8 (br), 3.42 (s, 3H), 2.89 (dd, J = 14, 5Hz, 1H), 2.79 (dd, J = 
15 14, 8Hz, 1H), 2.7-2.3 (m, 8H), 2.3-2.0 (m, 3H), 2.0-1.5 (m, 5H) 0 

$ZMM3 (8) 

(11a, 15a, 13E) -9-t+V-ll, 1 5-ykFo + y-l 
6- (3-^fJl/-4-hFD+y7xZJW -17, 18, 19, 2 0- 
20 fh77JV-5-f77°DXh-13-X>i 



o 
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0 




-COOH 



Me 



"OH 



T L C : R f 0.21 (?un*)l& : *9S-)V=9 : l) ; 

NMR (300 MHz, CDCI3-CD3OD) : 6 7.00-6.67 (m, 3H), 5.75-5.32 (m, 2H), 

4.15-3.86 (m, 2H), 3.3 (bs, 3H),2.80-1.50 (m, 18H), 1.33 and 1.19 (d, J = 7.0 Hz, 3H)„ 



A-^UUV^V-Y (145.5 g) (D7th> (1100ml) mWz, 

10 H^b^-hu^A (3 2og) *mx, 1 inmmwwiUhfz, Rim.. ^ 

gtJHWx^^-7K©?g^t) (5 0 0m 1 + 5 0 0m 1 ) &inA, 
WM£Mn^M^hU^A7KM ( 3 0 0ml) . tafP&£*TJi 

15 "MmLtc&, wmymm^f^^h^tmL, ^kme^t^ 

t\Z&K), mmit^W (236.5 g) 

TL C : R f 0.36 (A^+h> : ||ifj^9 : l) ; 

NMR (200MHz, CDC1 3 ) : 6 3.69 (s, 3H), 3.24 (t, J = 6.8 Hz, 2H), 2.46 (t, J = 7.0 
Hz, 2H), 2.13 (tt, J = 7.0, 6.8 Hz, 2H)o 



5 



'COOMe 



20 



1 8 



3 -ynt^fji/7x-;PSi 
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COOH 

3-^^7x-;m (i2 5g) (ommtmm (i66omn rnmzn 

-yn^^yMSF (148g) 2' -T^/EX-f V7^D 

- (A I BN ; i.37g) £iP;L MMMLfco MHTtI> 

nnt^ii->*iniA, M&fl^-fr, glKt^ti (5 9g) 

&. 

T L C : R f 0.58 (^^it > : lilfjy=l : 1 + 1% W) ; 
10 NMR (200MHz, CDC1 3 ) : 5 7.36-7.18 (in, 4H), 4.48 (s, 2H), 3.66 (s, 3H)o 

1 9 

3 -;* !^y^f^7x-« 

COOH 

15 7)v^>mmnrf. &wi>Tuz>i-bvv&* h (i6o g ) t 

/^y-;i/ (8 0 0ml) SrJO^fco ^^l:3-7*nt^Wx-Mi 
(2 2 6 g ; 1 8l!i5jaLfc ) O^^y-jl/ (3200ml) M^riP 

^ 2 O^SSSKLfc. ifitlLT^b, ^y-^fcf^U Sl^t)* 

20 #U MiV^^y^AWL, «|g{fc£l» (176.3 g) £t# 

TLC : R f 0.58 (A^> : SBtX^;i/=l : 1 + 1%W) ; 
NMR (200MHz, CDCI3) : 8 7.38-7.18 (m, 4H), 4.45 (s, 2H), 3.65 (s, 2H), 3.39 
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(s, 3H)o 

2 0 

N-* h^zs-N- + S17SF 



5 




7)ld>%m%TF* 3-^h + y/fJk7xZJ« (I76.1g;##{^ 
19TgiLfc 0 ) ©m.^^^> (2500ml) gll^^Wb + yTS 

(2 8 9 g) , 1 -t Fn+i/^>y huri/-;u (HOB t) - 
7j<?-Ptl (16 6g) fcitfl -X^Jl/- 3 - [3- (y^^75 7) 
10 t£JW H-itftlt (ED C ; 2 8 4mg) ZMfctiaX-tco ZZ. 

tC, N-^^^^jk7^U > (3 2 5ml) b&. 

1 l^fWItfe, EDC-igffiJfi(94.7g)*«fc^N-^5 L ;i/ ; t;i'7*U>(54.0 

fflg£L&. HtlfczK (6 0 0ml) &£DMx^;i/ (6 0 0ml) £JD 
15 AT, 7n±tC^$itT^b 2NM (2000ml) I^^Atlfc. -©?M-& 

-ttcfcDgfflfb^ (ffi^/fc® ; 2 o o g) %%tzo 
T L C : R f 0.58 (StWtJL^V) ; 
20 NMR (200MHz, CDC1 3 ) : 6 7.36-7.18 (m, 4H), 4.44 (s, 2H), 3.78 (s, 2H), 3.61 
(s, 3H), 3.38 (s, 3H), 3.20 (s, 3H) 0 

#%ffJ 2 1 
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3- (3-^h^y/fJk7x-;w ~2--t*vy°u¥)vy*xy*yw. 



7)V-dynm%T. i^7tX7t>|y/^ (DMMP ; 147 g) © 
5 SS7Kh;i/X> (1500m 1) mm&-7 4'Cfc^iflU :tltn-7*fJMJf 

(7i4mi i.52W\*-v->mm z immfrttTtoz., imrmmh 

§75 F (2 0 0 g ; #%#J2 OtilLfc) CD^R F^X> (4 0 0ml) 

mm* 3 o ^raw-ran*., «Jt#L£. (73.5m 1 > 

(206.5 g) 

TLC : R f 0.22 (SUfiW ; 
15 NM R (200MHz, CDC1 3 ) : 5 7.38-7.1 1 (m, 4H), 4.45 (s, 2H), 3.90 (s, 2H), 3.82 
(s, 3H), 3.77 (s, 3H), 3.40 (s, 3H), 3.11 (d, J = 23 Hz, 2H)» 



(IS, 5R, 6S, 7R) -3-^V-6-*;i/5;P-7- (2-rh 
20 7h FPtf^-;i/^5» [3. 3. 0] 




mm 2 2 
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THP0 S 




CHO 



(IS, 5R, 6R, 7R) -3-^y-6-hFD + y/^-7- 



(2-xh7t Kntf^-;]^^) - 2 -#*U-hf~>£n [3. 3. o] 



(140.5 g ; J. Am. Chem. Soc, 28, 1490 (1971) C!Bic£tlWS„ ) 
5 OfilfJl' (4100m 1 ) mmiZ, 7k (4 1 0 m 1 ) , fftWtj- b U (134.9 
g) , J|{£#U^A (6.53 g) &W2, 2, 6, 6-fh7^^-l-lf 
^U^-^^^^^*^ (TEMPO ; 2.14 g) £iP7u> &*g-7K?§T^ 

«i&«7" h U # ATkJSSt (3 0 2ml) £40 ^WTOTFLfco S 
10 MJI£, fl&fB&£*Tifc#U i7K«-?^y')A^lL, M 

EaMBTS MftSfc (I13.6g) £*§fc. 

TL C : R f 0.60 (SH8x^;i/ : M=100 : l) ; 

NMR (300MHz, CDC1 3 ) : (5 9.73 (m, 1H), 5.11-5.00 (m, 1H), 4.81-4.51 (m, 2H), 
3.92-3.79 (m, 1H), 3.59-3.35 (m, 2H), 3.20-3.03 (m, 1H), 2.90 and 2.87 (each dd, J = 
15 18, 6.2 Hz and J = 18, 6.3 Hz, 1H), 2.57 and 2.44 (each dd, J = 18, 3.2 Hz and J = 18, 
3.2 Hz, 1H), 2.40-2.30 (m, 1H), 1.97-1.42 (m, 7H)o 

2 3 

(IS, 5R, 6R, 7R) -3-^-+V-6- (4- (3 -J* h^v^ 
20 JV7xXjV) -7 - (2-f h7th'Dt:7 

-Jlttzs) -2-ttWi'9U [3. 3. 0] 
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7;Urf>HH^T, frmti-hWA (5.08g ; 62.536) ©M7KTHF (2000 

m 1 ) mmfe&ymnsML, z\z\z, 3- (3 h^>^;p7x-;v) 

- 2 -**v7u&vy*z.y (42.7 g ;###J2 ITiil 
5 fco ) (D&tKTHF (1000ml) mm&15ftfrttTffiTL. lStFWb 
&. (IS, 5R, 6S, 7R) - 3 - 6 -tJvH'S 7 - 

(2-Th7tFDt°7-M+y) -2-ttW5st7U [3. 3. 0] 
(I13.6g ; ##f!]2 3T©3ttfco ) COM7JCTHF (8 0 0ml) 
1 2B#IW^bfc. 
10 (5 1ml) SSP^rcti, TKHSl^Anfc. 

: BMX9-)1=1 : 1) Tfifihrs C t\z& V^MitS® (143.0 g) 

15 TLC : R f 0.52 (A=Mt> : MX^;V=1 : l) ; 

N M R (200MHz, CDC1 3 ) : 5 7.38-7.07 (m, 4H), 6.71 (m, 1H), 6.22 (m, 1H), 4.97 
(m, 1H), 4.68-4.51 (m, 1H),4.44 (s, 2H), 4.22-3.92 (m, 1H), 3.88-3.34 (m, 2H), 3.81 
(s, 2H), 3.40 (s, 3H), 2.88-2.03 (m, 6H), 1.98-1.32 (m, 6H)o 

20 ##M 2 4 

(IS, 5R, 6R, 7R) -3-^V-6- (4- (3-^h=^>^ 
JP7xXjU) -3S-tHn^>-l-^f^W -7 - (2-fh7tF 
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u¥v— [3. 3. o] 




7J1/J'>#H^T> Uf^A7J^-^A/WF7^F (I3.0g) 
THF ( 7 6 0ml) HMH«X^y-;l/ (I5.0g) ®i*THF (9 0 

5 mi) mmz 1 2ftwn&Tu 2o^wb/: s (s) -M-y 

7h-.il/ (93.3 g) O&zfCTHF (2 0 0ml) JgJftS 1 l$ftfrttTiRTU 

SM$-7 2tStMl, H^C, (IS, 5R, 6R, 7 R) -3 
(4- (3-/b + y/Wi-JW -3-^V-l- 
10 77-^) - 7- (2~f h7tFnk7-M+-» -2-^+hbf->7 
□ [3. 3. 0] t^^> (30.0g ; ###iJ2 3TMbfc„ ) Ol/KTHF 
(210ml) i§SJtS 3 0 SWrOBTU 1 ra»t7c„ 
SJS«t^^y-JP (7 5ml) *1 O^WTSSTbfc^, ^^ttfL 
feo -3 0°C7, S5K**^-hU^A*j8«t (1500m 1 ;0.5M) £Sn*., £ 

15 fitT^Lfc. R]fc^tf£Mx7;i/TffiffiU WM&^nftJi/KT 

«fc&Lfcg, te 7 K6fE^7^77A7^L, «J±rff«Lfc 0 ^tJfc« 
X5 L ;U-^\++i-> (100ml~230ml) &Jn^« Sift 

i?OYh^77^- (a+-^> : iSlfj^ 1 : 2->S|l») TlIM 
20 U HMft^tJ (23.1g ; aWl 5Xtf-7-(DJt«93.9 : 6.1) 
TLC : R f 0.51 (S^il^JW ; 
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NM R (200MHz, CDC1 3 ) : 6 7.35-7.07 (m, 4H), 5.61 (dd, J = 16, 5.5 Hz, 1H), 
5.50 and 5.48 (each dd, J = 16, 6.5 Hz and J = 16, 6.6 Hz, 1H), 4.94 (m, 1H), 4.65 (m, 
1H),4.44 (s, 2H), 4.32 (m, 1H), 4.12-3.38 (m, 3H), 3.41 (s, 3H), 2.87-2.03 (m, 8H), 
1.89-1.40 (m,6H). 

5 

2 5 

(IS, 5R, 6R, 7R) -3-^+7-6- (4- (3 - * h4^> 
;P7x-;W -3S - (2 -fh7k Pu¥7-)itt~» -l-^iW 
-7- (2-rh7kFnt!7rjWy) -2-ttyr\H/9n [3. 3. 
10 0] 




7;L/^>#ISflT. (IS, 5R, 6R, 7 R) -3 -^7-6- (4 
- + - 3S-tFn + y-l-7r-JW - 

7- (2-fh7tFok°7-Mty) [3. 3. 

15 0] JfWy (I14.7g ;##^2 4«IL ) ©igffc^I/> (1000 
m 1 ) mm\Z, ytFD tf^> (37.7m 1 ) *«fctX h S^K-jjcft* (524 
mg) llfWIL S^(C0 o CTh'JX^TS>&iP^, 

8§X^Jl/=2 : 1-1 : 1-1 : 2) "CftSU (l26.9g) £t# 

20 fco 

TLC : R f 0.51,0.45 (a.^> : ifiX^M : 2) ; 
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NMR (200MHz, CDC1 3 ) : 6 7.32-7.02 (m, 4H), 5.63-5.23 (m, 2H), 4.89 (m, 1H),' 
4.70-4.46 (m, 1H),4.42 (s, 2H), 4.35-3.18 (m, 6H), 3.39 (s, 3H), 3.07-1.94 (m, 8H), 
1.88-1.20 (m, 12H)c 

5 mm\ 2 6 

(9a, 11a, 15a, 13 E) -6, 9-yk Fn + y- 1 1, 15- 
tfT. (2-rh7tFDk'7^my) -16 - (3-7F^^7;H7 
x-;P) -1, 2, 3, 4, 5, 17, 18, 19, 2 0 - J ± J )l?°UX 
h- 1 3 -X> 



7;i/=f>f?HMT, 'J^7A7JHr:^A/W K^-f F (7.68 g) £«T 
*StKTHF (5 0 0ml) £2JU*.&. Z.ZL\Z. 2°CT\ (IS, 5 
R, 6R, 7R) -3-^-^7-6- (4- ( 3 - * h + y^f^7x-JW 
-3S- (2-fh7tFnt'7-M+y) -1-7^~;F) -7- (2 
15 -xF7t Fnti77-JF^+y) - 2 -tf^fU-tf^n [3. 3. 0] 
7> (126.7 g ; ##^J2 BTMBLfCo ) ©M 7 XTHF (5 0 0ml) 

)V (7 5 0ml) & h U ^ATKSSf* (70ml) £5PtL § 

20 HS^t) (133.8 g) &t#fc„ 

T L C : R f 0.36 (g^iIfi^ : ^S?=50 : l) ; 

NMR (200MHz, CDCI3) : 6 7.30-7.06 (m, 4H), 5.64-5.24 (m, 2H), 4.77-4.53 (m, 
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2H), 4.41 (s, 2H), 4.46-3.28 (m, 9H), 3.39 (s, 3H), 3.09-2.68 (m, 2H), 2.50-1.94 (m, 
4H), 1.91-1.17 (m, 12H). 

2 7 

5 (9a, 11a, 15a, 1 3 E) - 6 -7tf JVft- 9 - b U /?Jk> 
UW'>-11, 15-b*X (2 -f f7k KPtf^x;^^) -16 
- + -1, 2, 3, 4, 5, 17, 18, 1 

9, 2 0 -y^/;i/7°nx h- 1 3 -X> 



10 T^^f>HH^T> (9a, 11a, 15a, 13E) -6, 9-yhF 
u*is-l 1, 1 5-tTT. (2-fb7kFDk7-M^y) - 1 6- (3 
-/h + y/fi^i-JW -1, 2, 3, 4, 5, 17, 18, 19, 

2 o -y^-y;i/7°ox h- 1 3 -x> (51.4 g ; ##^2 6TML/t 0 ) © 

|7|(THF (6 0 0ml) ^£-25°Ct^£PU d £ 1:^ V 7°D bf;P 
15 X^Jl/7 5 > (35.5m 1 ) £ftl^fco - 2 0 vJ]/7 D 7 -fF (ll.8m 1 ) 

&2ftfrVTtia%., -l 0"C-C3 o#j£#Lfc, 

mn<Dmik&mmL, - 1 o , cT$f,iiy^v7 , n^nw5> (35.5 

ml) £iP7L, SblCh'J^fJVyUMDy^f H (15.5m 1 ) &8#)WtT 
MTU ffiiTlStFWIL 
20 M^iTt, IWlMT^m^U^A (84.6 g) £Jn^ OUT, 

U<7A (34.9 g) ©«7KDMF (1200ml) »ft&l»tttITb, 3M. 
T 1 8 R#M WLtc, 7K (2000m 1 ) £in*.fc&, ^\^-y->-«X^)y ( 1 : 



TMSQ 
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^asTn^fA-pm wbejmbu mm\t%m (63.5 g) 

T L C : R f 0.57, 0.53 Cv^rtf > : MX^=2 : l) „ 
5 2 8 

(9a, 11a, 15a, 1 3 E) - 9 - h HP+y- 1 1 , (2 
-rh7tFnH7-M+y) -16 - (3-/h^y/WxrjW 
-17, 18, 19, 2 0-fh7y^-5-?77'nXh-13-X>i- 



7;i^>3SimT, M7KTHF (2 0 0ml) fc* U t 
F (27.5 g) &»P^> ^W:i7K/^y-^ (2 0 0ml) £ 6 ^ttTitlK., 
10#at#bfc. £©SJfcJ8iSl;:, (9 a, 11a, 15 a, 1 3 E) - 6 
- 7-b Wt - 9 - b 'J T^^y U M^y- 1 1 , 15-h'X (2— r 
15 b7tFnk7-JWy) -16 - (3-/b+y/Wx-JW -1, 
2, 3, 4, 5, 17, 18, 19, 2 0 - 7 ±/ ;^nX h - 1 3 -X> 
(63.5g ; ##0J2 7fIiLfc. ) t4— f^K^>K^^;UXX-r;U 
(55.8g ; infill 7T«igl/&. ) ©H/KTHF (4 0 0ml) Sf?££2 5 
^ttTfiTFU 3 0^ffi»Lfco S)S^tl^fnM7> ; &X^A7K 

20 (looomi) t^€f, sixfj^tt^Lfc. mmm**. 

yM7A^n7fi/77^ (^>-SiifJW TfSSU gift 



HQ 
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&m (5i.3 g) 

TL C : R f 0.39 (<\*rV> : : 2) ; 

N M R (300 MHz, CDC1 3 ) : <5 7.31-7.07 (m, 4H), 5.65-5.29 (m, 2H), 4.75-4.59 (m, 
2H), 4.43 (s, 2H), 4.31-3.19 (m, 7H), 3.67 (s, 3H), 3.37 (s, 3H), 3.00-2.70 (m, 2H), 
5 2.65-2.03 (m, 10H), 2.01-1.28 (m, 16H)» 

2 9 

(11a, 15a, 13E) - 9-t+V-ll, 1 5-k*X (2-fb7 
hFPk°7-M+y) -16 - (3->(h^>^f^7i^) -17, 
10 18, 19, 2 0 -xh^yjp- 5 -^77°DX h- 1 3 -X>^ • ;*3\JU 
X77JI/ 



7;i/Zf>gMT« (9a, 11a, 15a, 13E) -9-kHO^>- 
11, 15-hfX (2-fh7tFDk°7rM^y) -16 - (3-^h 
15 ^y/^7i^) -17, 18, 19, 2 0-rh7/Jl/-5-f77° 
nxh-13 -x>^ • ^fJUXrJP (120.0 g ; ###>]2 8 7rMjitfco ) 
017KDMSOM (5 0 0ml) t, HJX3\H'75> (16 1ml) & 

in*. fee zKfirF, =B&fbflEft-fc!U^>## (92.0 g) ©I/Jcdmso 

(3 0 0ml) «f*S 1 OtfWTjn*., §MT1R#IW3£#L&. S^t, 
20 S5thUlf^75Xl 6 lm l)43J;^7^{t:j5{!^-hfU> J >ig#(92.0 
g) £Jn;Uf}$L£o 
SJS?g"&t)£> ^Ufc-\^U->-Mx7JU-7K (5 0 0m 1 - 5 0 0 
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ml-2000ml) <DM&mz&€ AtltcW:, ^W>-Blllx^ (1 : U 

«j&h^x>t*»TS^tfc«kO, HjSft^tJ (121.8 g) 
5 TLC : R f 0.47 (A+tfy : ftSlf ihl : 1) „ 

{I la, 15a, 13E) - 9-t^;-ll, 1 
6- (3-^h^y/fJV7iXJW -17, 18, 19, 
10 )V- 5 -fy^DXh-l 3 -X>^ • ^fjUXr^ 



(9a, 11a, 15a, 13E) - 9- tb*n+->-l 1, 15- tfX 
(2-fh7hFnk'7-M^y) -16- O-^^/Wir 
-17, 18, 19, 20-rh7y^-5-7 c 77°DXh-13-I 
15 >|^fJHXf^ (121.8 g ; ###!]2 9TSILL ) M-THF 
-zK (480ml-80ml-240ml) (DB'aMWL^ 7 0°C t 1.5 Bf H 

«Lfc 0 E£iS£*£2fci8*m j *>U 7}c (looomi) \zm*i£. 
20 ?h^7^- (Mx^-^^>-«x^;i/-/5V-;i/) T»K 

b, «fiift^« (32.7 g) £l#fc„ 

T L C : R f 0.29 (ftSX?;!/ : M=50 : l) ; 



O 
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N M R (500MHz, CDC1 3 ) : <5 7.29 (t, J = 7.8 Hz, 1H), 7.20 (s, 1H), 7.17 (d, J = 7.S 
Hz, 1H), 7.13 (d, J = 7.8 Hz, 1H), 5.73 (dd, J = 15, 6.5 Hz, 1H), 5.53 (ddd, J = 15, 9.0, 
1.0 Hz, 1H), 4.46-4.39 (m, 2H), 4.38 (m, 1H), 3.94 (m, 1H), 3.67 (s, 3H), 3.41 (s, 3H), 
2.88 (dd, J = 14, 5.5 Hz, 1H), 2.82 (dd, J = 14, 7.3 Hz, 1H), 2.70 (ddd, J = 19, 7.4, 1.1 
5 Hz, 1H), 2.62-2.49 (m, 2H), 2.49 (t, J = 7.0 Hz, 2H), 2.42 (t, J = 7.3 Hz, 2H), 2.30 (m, 
1H), 2.25 (dd, J = 19, 10 Hz, 1H), 2.18 (m, 1H), 1.93-1.83 (m, 3H), 1.72-1.63 (m, 
1H) ; 

Wt$L : [ a ] n 26 5 -40.3 (c=0.625, CHCI3) . 

10 3 0 

(IS, 5R, 6R, 7R) -3-^^7-6- (4- (3 - * 
^7x^) -3S- (2 -fh7t HDtf J-frtti/) -l-7^;iO 
-7 - (2-Tb7t FDtf7-;i/^^v) -2-'**Wi'9U [3. 3. 

0] -ztfy 



yjvziynmuy, (is, 5R, 6r, 7r) -3-^-+y-6- (4 

- (3-^h+y^^7i-Jl/) -3S- (2 -fh7t h*Ptf^-;^ 
*>>) -l-y*~)V) - 7- (2-fh7h^t!7-W-» -2- 
^itlf^^n [3. 3. 0] (1 0 Omg ; ##fll2 

20 fco ) (0*2/ —)l (2.0 ml) ^|gt/\°7> ? 7A-77-^> (lOrag; 
1 0%) ^TJQtL ^]&7Klii»U ^ST2.5H#Ppm^Lfco 



15 



THP(f 
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{1x^=2/1-1/1) T*f®!U M^t/ (7 4mg) 
TL C : R f 0.30 : Mx^;P=i : l) ; 

NMR (CDCl 3j 300MHz) : 5 7.35-7.08 (m, 4H), 4.98-4.94 (m, 1H), 4.70-4.59 and 
5 4.39-4.15 (m, 2H), 4.43 (s, 2H), 4.09-3.75 (m, 3H), 3.60-3.29 (m, 6H), 3.02-2.12 (m, 
6H), 2.09-1.40 (m, 18H). 

mmm 5 

(1 1 a, 15 a) -9-^V-l 1, 1 6- (3 

10 -^h^y/Wx-jl/) -17, 18, 19, 20-rh7/Jk5- 



15 TLC : R f 0.29 (ftllfJW ; 

NMR (300 MHz, CDC1 3 ) : 6 7.36-7.16 (m, 4H), 4.45 (s, 2H), 4.15-4.08 (m, 1H), 
3.96-3.90 (m, 1H), 3.67 (s, 3H), 3.42 (s, 3H), 2.90-2.82 (ra, 1H), 2.76-2.51 (m, 6H), 
2.44 (t, J = 7.5 Hz, 2H), 2.31-2.23 (m, 1H), 2.05-1.60 (m, 12H). 



0 




20 mmme 

(11 a, 15a) - 9-t+V-ll, 1 5-yhHn^y- 16 - (3 
-^h^>^f)k7i^) -17, 18, 19, 20-fb7/^-5- 
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777P7^>1£ 



o 




5 T L C : R f 0.25 (^nn*M : *$J-)W9 : l) ; 

NMR (300 MHz, CDC1 3 ) : 5 7.35-7.12 (m, 4H), 4.46 (s, 2H), 4.17-4.08 (m, 1H), 
4.00-3.90 (m, 1H), 3.44 (s, 3H), 2.91-2.82 (m, 1H), 2.78-2.20 (m, 10H), 2.15-1.60 (m, 
12H)o 

io mm 1 

&T0£jS#£?irfeK:«fc0Ji£L;fc©-&, TOUT, li^l:o.5mg®ffi 

ft^s^rs^oi o o 

• (11a, 15a, 1 3E) 1, 15-yhFP+y- 
16- (3 h + ->-^7;P7x-Jl/) -17, 18, 19. 20-T-b 

15 5 -^77°PX h- 1 3 -X>^ • ^7;i/X77;P ■ a-7?P7 

^7hU> 2 5 0mg (tf!5 0mg) 

•lUVtti/^VfcfyU-Ts 1l)V : y^h 2 0 0mg 

• Xf7U >^7*7v7A lOOmg 

•MUffe^P-X 9.2 g 

20 

MM 2 
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ml^-D/UTMzMML, fSdiDWil,, 1 /Vf 7)1* o.2mg <D 

• (llo, 15a, 13E) -9-t+V-ll, 

16 - + -17, 18, 19, 20-f h 

5 5 -^77°px h- i 3 -x.>m • ^^x*^ • u-^of 

^7>hU> lOOmg (tt!2 0mg) 

• r 7>- ^ h 5 g 

• i^?K 1 0 0 m 1 
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1 . HR5£ ( I ) 

(i) 



5 (5£#, R 1 ^ t Fn^y, C 1 ~ 6 TJWM-*^, $fcttNR 6 R 7 S(S 

R 2 te, t^V, AOf>JfdiO-COR 8 i (S*, R 8 tt, C1-47J1/ 
3rJk 7i-^ifctt7xZJl/ (C1-47W) SSfrT. ) £^bU 
10 R 3 fi, *3R£fctthKn*->££:bU 

R 4a *«t^R 4b tt, **Sfc}iCl-4 7J^MSb 

L> 

i) l~3f@© 
15 C l~4 7W^y-C 1-4 7W, 

C 2~4 7;i^^;t^>-C 

C2~4 7M-M^y-C 1-4 7MJK 

C3-7y7n7MM ; S 1 y-C 1-4 7JWK 

C3~7y7D7W (C1-4 7MW'» -C 1-4 7W, 
20 7iZM^y-Cl~4 7W, 

7i-;i/-C l~4 7WM^y-C 1-4 7MJK 

C 1 ~ 4 T)V*)V?'*- C 1 ~ 4 7)V*)l>, 
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C2~4 7Mrm-Cl~4 7W, 
C 3~7y^D7MMt-C 1~4 7JWK 
C3~7y^D7W (Cl-4 7Wm) -C1~4 7;WK 
7x-m-Cl~4 7JWk 
5 7x^JV-C 1~47)V*)V : ?*-C 1-4 7WJK 

ii) C 1 -4 7Jl/4 i ;k^>--C l~4 7;Wl/&£l£C 1-47WJK 

C l~47MWy~C 1~47JWMJ;^C 1-47J^M+ 
v\ 

C l~47W^y-C l~47WWi^h Fn^X 
10 C l~4 7KM^->-C l~4 7MMi^py>, 

c i~4 7jvwt-c i~4 7;wi/*3cttxc i~4 7;wk 

C 1 ~ 4 7iWi/5^- C 1 - 4 7;WU£«fctf C 1 ~ 4 7;i/^;i/^X 
C l~47Wft-C l~47HJ^h h'D^y, Sfett 
C l~4 7JVWt-C 1~4 7JWJ;^\0^>, 
15 iii) A07WJk Sfcteh Fn^>-C 1-4 7JWK Sfctt, 
iv) C l~4 7;Wk43ct^t Fn^-> ; 

fcfcU R 2 ^'0-COR 8 Mm 8-9fi«=:a^£^T. ) 
Tf^ns 5 -77-co-gM~7x^^-7nx^^9>>?>EM2i#;, 

3. R 1 ^ C l~6©7;i/3 + ^TS^!t5t<©tg|iIl|2«c©^#/o 

25 

4. R^^NR'R 7 ! (St, ^T©M«Ht5}c©|gBlliBiit^Dmift&^ 
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5. R 2 W^VTS§lt5}<©IBHlgE«(7){b^ 0 
5 6. R 2 ^7\a^r>TS§W*©«Hl|5ic©^tl 0 

7. R 2 ^o-COR 8 » (X4>, R 8 ttlt^0lgHirdmt|H]D«^^fc 

10 8. R 6 #, i) l~3fi© 

C l~4 7JVW^y-C l~47Mik 

C2~4 7J^-M+y-C 

C2~4 7M-M+y-C 1~4 7JWK 

15 C 3-7 7^n7Jl/+Jl/ (C 1~47W«'» -C 1-47MJK 

7izm-/-C 1-4 7W, 

7x-Jl/-C l~47JV+M+y-C l~4 7Wik 

C 1 - 4 7MMt-C 1 ~ 4 7J^iK 

C2~4 7J^-m-C l~4 7MJk 
20 C2~4 7J^rm-Cl~4 7m 

C3~7y^07JWft-C l~4 7m 

C3~7y^n7JW (C1~47W^) -Cl~47MJk 

7i-m-Cl~4 7JWK 

7x^-Cl~4 7;wi/^- C 1 ~ 4 7;WI/ 
25 i?e^$nT^S7xz:;«TSStt*(DlBHlfB«©^tio 
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9. R B j&t, ii) C 1 - 47 Wt^v-C 1 ~4 7WJ^cfc^C 1-4 
C l~4 7MM^y-C 1~4 7M;^J;^C 1-4 7MM+ 

5 C 1~47MM+->~C l~4 7;WW3«J:tfh fd^-x 
C l~47HW+'>-C l~4 7;WW*«fctfAPy>, 
C 1~47»^-C l~47;W^«fc^C 1~47^JK 
C l~47Wft-C l~47iWW3J;7JC l~47»t+'>. 
C l~4 7MMt-C l~4 7MM^t Kn^y, 

10 C l~4 7,Mr;W^t-C l~4 7;l/W«ktfAD^> 

10. R 6 #, iii) An7JWl/£fctth Fn^y-C l-4 7JWelt 

15 

11. R 5 #, iv) Cl-47WWhHo^yT;'ilSftTl^7x 

1 2 . ft-&4&a«, 

20 (1) (11a, 1 3 E, 15a) -9-t+V-ll, 15-ybFD^ 
y- 1 6 - (3-^ h + y/fJP7x-JW -17, 18, 19, 20-t 
by/)V- 5-^77°u7, h- 1 3-x>St 

(2) (11a, 13 E, 1 5 a) - 1 1, 15-ytFU^ 
y-16- (3-XF^Wx^JW -17, 18, 19, 20-r 

25 F7/JF-5-f77°OXF-13-I>^ 

(3) (11a, 13E, 15a) - 9-t+V-ll, 15-ytFo + 
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y- 1 6 - (3 -n-^ntf;i/^^>P<^7xZi;i/) - 1 7, 18, 19; 
20-fh7;jW5 -?77"nXb-l 3 -X>Bt 

(4) (11a, 15a) - 9-W-ll, 15~ykFa^y-16 
- (3-^h^>^7z-JW -17, 18, 19, 20-rh77^ 

5 -5-:777P77>lt 

(5) (11a, 15a, 13E) - 9-^V-ll, 15-ykFn^ 
y-16-^^-16- (3-^h^y/WxrjW -17, 18, 
19, 20-fh7y^-5-f77°DXh-13-I>l, £7c« 

(6) (15a, 13E) -9-t+y-15-hFD^y-16 - (3- 
10 ^b^y^WxrjW -17, 18, 19, 20-xh^/Jl/-5-^ 

77°P7 h- 1 3 -X>$ 

1 3 . ffr&tt**, 

15 (1) (11a, 13E, 15a) - 9-t+V-ll, 15-ykFD^ 
y-16 - (3-/h^y/f^7i-;W -17, 18, 19, 20-f 
h^7;i/-5-^77nXh- 1 3-X>gg- ^JUXfJk 

(2) (1 1 a, 1 3 E, 1 5 a) -9-^V- 11, 1 

y-16 - (3-/h^y^^V7x-JV) -17, 18, 19, 20-f 
20 h^yjl/- 5 -f77'0X h- 1 3-X>gg • XfJHXf)K 

(3) (11a, 13E, 15a) - 9-t+V-ll, 15-ytFn^ 
y-16- (3-^h^y/f^7x-JW -17, 18, 19, 20-j 
YvJ))/- 5-^77oxh- 1 3-X>®- n-7°ntf;l/XXf 

(4) (11a, 13 E, 15 a) -9-W-ll, 15-ybFD^F 
25 y-16 - (3-^b^y^fJl/7xr)W -17, 18, 19, 20-7 

h^y;V-5-777°07h- 1 3-X7M- i -7ntf;i/X77;K 
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(5) (11a, 1 3 E, 15 a) - 9-W-ll, 

y-16- + -17, 18, 19, 20-r 

h7;jV-5-f77'DXh~l 3-X>»- n-7*fJHXfJK 

(6) (11a, 13 E, 15 a) - 9-t+V-ll, 15-yhFP + 
5 y-16- (3-If^y/^7irjW -17, 18, 19, 20-f 

by/)V~ 5 -777°D7 h- 1 3 -JL>m • ^fJUXfJl', 

(7) (11a, 1 3 E, 1 5 a) -9-3**7-1 1, 15-ykh'D + 
7- 1 6- (3-n-7°nt!;V3-*v^^7xr:;l/) - 1 7, 18, 19, 
2 0 -T-h^/Jl/- 5 -f77°OXh- 1 3 -X>$ • ^fjUXfJk 

10 (8) (11a, 13 E, 1 5 a) -9-^*7-1 1. 1 5-ytHP + 
y-16 - (3-^h^y/Wi^W -17, 18, 19, 20-r 
b7/71/- 5 -777ciy; h - 1 3-x>^- t -777-x77;k 

(9) (11a, 15a) - 9-t+V-ll, 1 5-ykFn^y-l 6 
- (3-^h + y^Wx-Jl/) -17, 18, 19, 20-71-77;!/ 

15 - 5 -777n77>g? • 77;i/X77iP 

(10) (11a, 15 a, 1 3E) -9--**7-l 1, 1 5-ykh'D + 
y-16-^f)^16 - (3-/F^y/fJV7x-)W -17, 18, 
19, 2 0-7h77;i/-5-777nXh-l 3-x>S~- 77^X77 

20 (11) (15a, 13E) -9-t+V - 1 1 6 - (3- 

7 h*77771/7xX;P) - 1 7, 18, 19, 2 0 -7 h 7 J )V- 5 -7 
7707 b- 1 3 -X>§* • 77ji/X77,7 
TNfeSlfcROttHl. 3, 5 2itt\*&fm<Di£&toa 

25 14. 

(9/3, 11a, 13E, 1 5 a) - 9 -9UU- 1 1, 15-ykFa + 
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y- 1 6 - -17, 18, 19, 2 0-f 

h^y^-5-^77°nXh-l 3-X>^, £7c« 
(9)3, 11a, 13E, 15a) -9-7MO-11, 15-ykFD 
+y-16- (3-/h^y^Wx-JW -17, 18, 19, 2 0- 
5 fh77^-5-5 1 77°nXb-13-X>i 

1 5 . ft-&J»#, 

(9/3, 11a, 13E, 1 5a) -9-^on-l 1, 15-ytFU^ 
10 i/-16 - (3-^h^f^7x-JW -17, 18, 19, 20-f 

5 77°dx h- 1 3 -x>gg • ^fjuxfjk 

(9i3, 11a, 13E, 15a) -9-7MD-11, 15-ytFn 
^>-16- (3-^b + y^f^7x^W -17, 18, 19, 2 0- 
y"by J)V- 5 -f77°DXh- 1 3-X>m • ^^^X7x)l/ 
15 -?&<g>lfW<<Z)t5Hl> 3, 6*£«8 83«0ffc£*& B 

1 6 . ftfr«\ 

(11a, 13E, 15a) - 9-W-ll, 15-ykh'D^y-l 
6- (3-^fJP-4-hFn^y7xXW -17, 18, 19, 20- 
20 f b7/iV- 5 -f 77°P7; h- 1 3 -X>$, 

(11a, 15a, 13E) -9-W-11, 15-yth'n^y-l 
6- (3-/fJV-4-tFn^y7xXV) -17, 18, 19, 20- 
f b7y^-5-f77°PXh-l 3-X>m 
"P&Slt*©IBHi, 2, 5Sfclii l SB«0ft£<». 

25 

1 7 . fb£«3&t, 
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(11a, 13E, 15a) -9-t+V-ll, 15-yhFn + y-T 
6- (3-^JV-4-hHD + y7i-;W -17, 18, 19, 20- 
fh7/)l'- 5 -^77°DX h- 1 3 ~JL>m. ■ ^^XXtMK Sfctt 

(11a, 15a, 13E) -9-t^V-ll, 15-ykFn^y-l 
5 6- (3-^fJH-tHo^y7iZ;W -17, 18, 19, 20-f 
h-^yjU- 5 -^77°PX h- 1 3 ~X>W. ■ ^^)lX.Xr-)l 

t&SISj&BI, 3, 5^diiiEt©M. 
i 8. -jRS (n) 



15 R 5 -Milf^cDlBHla2«©R 5 «h|W|Dici*^^T^, R^fc^Tilfr 
20 (la) 



10 




OR 
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